Effect of The Presence of Ivory Coconut (Cocos nucifera L) to Decrease Particulate Matter Concentration in Bogor Agricultural University  by Zahriyani, Pramudipta & Yuwono, Arief Sabdo
 APCBEE Procedia  5 ( 2013 )  253 – 258 
2212-6708 © 2013 The Authors. Published by Elsevier B.V.
Selection and peer review under responsibility of Asia-Pacific Chemical, Biological & Environmental Engineering Society
doi: 10.1016/j.apcbee.2013.05.044 
ICESD 2013 : 19-20 January 2013, Dubai 
Effect of The Presence of Ivory Coconut (Cocos nucifera L) to 
Decrease Particulate Matter Concentration in Bogor Agricultural 
University 
Pramudipta Zahriyani  and Arief Sabdo Yuwono 
Departmen t of Civil and Environmental Engineering, Kamper street, Faculty of Agricultural Technology, Bogor Agricultural University, 
Bogor 16680, West Java, Indonesia 
Abstract 
Demands and technology developed significantly, that cause human activities more varied and dense. To sufficient human 
needs, there was uncontrolled nature exploitation without thinking ecosystem balance. That effect degradation of air 
quality ambient. The first objection of this experiment was knowing effect of the presence of Ivory Coconut (Cocos 
nucifera L) to reduce particulate concentration, the second was knowing effect of wind flow rate to particulate distribution 
from emission sources, the third was knowing relation between total vehicle and the decrease of particulate concentration, 
and the fourth was effect of Ivory Coconut to environmental temperature. The information can be used to guarantee 
human health. Sampling held in Monday, October 15th 2012 from 13.00 until 14.00 WIB at Faculty of Agriculture 
parking area, Bogor Agricultural University. And the analysis held in air quality laboratory, Department of Civil and 
Environmental Engineering, Bogor Agricultural University. The instrument used High Volumetric Air Sampler and 
Gravimetric Method. From the experiment resulted particulate concentrated produced by vehicles was 137.742 μg/m3 and 
particulate concentration measurable under Ivory Coconut (Cocos nucifera L) was 111.090 μg/m3. The conclusion was 
Ivory Coconut can reduce particulate concentration in ambient air in the amount of 19.350 %. 
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Government Regulation number 41, 1999 about Air Pollution Control mentioned that air was natural 
resources that impact human and other organism life, so we must be secured and cared to its sustainability 
function for the maintenance of human health and welfare and also protect other organism. Air polluters are 
foreign materials or substances in the air in a time scale and cause composition change of clean air, causing 
disruption of organism and other valuable goods (National Standard Organization, 1998). 
Based on EPA, particulate can be classified into PM2.5, PM10, and Total Suspended Particulate (TSP). Unit 
of particulate concentration is μg/m3. To date, only a few studies have examined the effect of multiple sources 
of PM2.5, PM10 (Laden et al. 2000; Mar et al. 2000; Thurston et al. 2005; Ostro et al. 2011) Natural pollutant 
sources such as volcanic activities, flied plant spore by wind, forest fire, sand and stone particle brought by 
wind, and particle from sea evaporation. Examples of anthropogenic pollutant sources are industrial emission 
from chimney, and vehicle smoke (Kurniawan and Yuwono, 2011). Particulate in some degree were danger 
for human health.  
The first objective of this experiment was to study effect of the presence of Ivory Coconut (Cocos nucifera 
L) to reduce particulate concentration, the second was to study the effect of wind flow rate to particulate 
distribution from emission sources, the third was to assess relationship between total vehicle and the decrease 
of particulate concentration, and the fourth was to study the effect of Ivory Coconut to environmental 
temperature.  
2. Materials and Method 
2.1. Place and Time Experiment 
Sampling was carried out in parking area of The Faculty of Agriculture, Bogor Agricultural University. 
Sampling time was on Monday, October 15th 2012 from 13.00 until 14.00 WIB. The analysis was held in Air 
Quality Laboratory, Department of Civil and Environmental Engineering, Bogor Agricultural University. 
2.2. Instrument and Materials 
Instruments and materials used in this particulate were analytic scale, filter paper, tweezers, High 
Volumetric Air Sampler (HVAS), anemometer, and thermometer. 
2.3. Steps of Experiment 
2.3.1. Air Ambient Sampling 
Filter paper measured three times to determine its first weight. Measurable of particulate concentration in 
ambient air used Gravimetric method and the instrument was High Volumetric Air Sampler from 13.00-14.00 
WIB. HVAS was set up under Ivory Coconut for 60 minutes and data retrieval was every 10 minutes. 
The data was then analysed in Air Quality Laboratory of Department of Civil and Environmental 
Engineering, Bogor Agricultural University. 
2.3.2. Meteorological Parameters 
Meteorological parameters used in this experiment were environmental temperature (Tr), instrument 
temperature (Ta), air flow rate (Qs), and air pressure (P). Environmental temperature (Tr) and instrument 
temperature (Ta) were measured by thermometer, air flow rate (Qs) was measured by anemometer and air 
pressure (P) refers to international standard 760 mmHg. 
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2.3.3. Measurable Total Vehicle Passed Sampling Location 
Total vehicle when air sampling process was measured and meteorological parameters were also recorded. 
The aim was to set relation between total vehicle passed sampling location and particulate concentration in 
ambient air. 
2.3.4. Analysis in Laboratory 
Analysis in laboratory was carried out to measure total particulate in filter paper. After sampling, filter 
paper was measured again by using analytical scale. Used tweezers to put filter paper in analytical scale to 
prevent particulate from contamination or decreasing total particulate. The difference between the first filter 
paper weight and the final filter paper weight shows measurable particulate concentration in ambient air. 
2.4. Data Analysis 
The measured particulate concentration in ambient air was the analysed by using the following 
mathematical equations. 
Qc = Qs * (Tr/Ta) .................................................................................................................................. (1) 
V = Qc * t .............................................................................................................................................. (2) 
Vr = V * (P/760 mmHg) * (298 K/(Tr + 273)K) ................................................................................... (3) 
C1 = total particulate weight/Vr ........................................................................................................... (4) 
C2 = C1 * (t1/t2)^0.185 ........................................................................................................................ (5) 
Table 1. Energy Intensity for each Vehicle Type 
Num Type Vehicles Energy Intensity (l/km) 
1 Sedan / taxi 0.115 
2 Motorcycle 0.031 
3 Bus 0.265 
Data source : Litbang Dep. Hub, 1995/1996 in  Rofie and Kurniawan, 2012 
Table 2. Particulate Emission Factor and Specification of Fuel in Indonesia 
Num Fuel Type Particulate (gram/l) Density (kg/l) 
1 Gasoline 2.000 0.746 
2 Diesel fuel 2.400 0.837 
Data source : WHO, 1982 and Pertamina, 1995/1996 in Rofie and Kurniawan, 2012 
Table 3. Total Vehicle Emission in Ambient Air 
















Sedan/taxi 115.00 3 30 10.350 1.492 186.522 
Motorcycle 31.300 16 30 15.024 1.492 270.739 
Bus 264.600 4 30 31.752 2.009 782.609 
Total  23  57.126  1239.870 
To determine concentration of total particulate in ambient air, the following Box Model was used: 
Cj = Qj / (U x W x D) ........................................................................................................................... (6) 
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3. Result and Discussion 
3.1. Particulate Concentration in Ambient Air Produced by Vehicle 
Based on measurement result, total vehicle passed in front of Faculty of Agriculture from 13.00-14.00 
WIB were 23 units. The calculated concentration by equation (6)  is presented in table 3. 
Table 3 indicated that more vehicle activities will cause increasing of particulate concentration in ambient 
air. At measurement point, total vehicle passed sampling location were 23 vehicles, measurable particulate 
concentration was 137.742 μg/m3 during 24 hour. 
3.2. Particulate Reduction Capability of Ivory Coconut (Cocos nucifera L) 
To determine capability of Ivory Coconut to decrease particulate concentration in ambient air, air under 
Ivory Coconut was sampled by using High Volumetric Air Sampler. Measurement result is shown in table 4. 
Table 4. Total Particulate Weight Measurement 
Reply Filter Weight 
(gram) 
Filter Weight + Particulate 
(gram) 
Particulate Weight (gram) 
1 0.7758 0.7893 - 
2 0.7758 0.7883 - 
3 0.7756 0.7892 - 
Average 0.7757 0.7789 0.0132 
Meteorological parameters that affect to total particulate concentration in ambient air are environmental 
temperature (Tr), instrument temperature (Ta), air flow rate (Qs), and air pressure. In any point where it was 
not shaded by Ivory Coconut, the temperature seems higher because the ambient environment was too open 
and no blockage so that the environment was exposed directly to solar radiation. Whereas in any point shaded 
by Ivory Coconut, the air temperature was cooler due to solar radiation that does not directly reach the earth 
surface. Solar radiation was blocked by leaves and was reflected back to any other surface which has more 
open area, so that a blockage place by Ivory Coconut get less solar radiation intensity as indicated in table 5. 
Table 5. Measurement of Instrument Temperature, Environmental Temperature, and Air Flow Rate 






0 0.9 29.0 32.0 
10 1.0 30.0 32.0 
20 1.0 31.0 31.2 
30 1.0 31.0 31.0 
40 1.0 30.5 30.6 
50 1.0 30.0 30.6 
60 1.0 30.5 30.8 
Average 1.0 30.3 31.2 
By using equation (1) and based on actual data the air flow correction value obtained is in amount of 0.989 
m3/minute. The calculated ambient air sample value by using equation (2) was 59.316 m3. Based on equation 
(3) it was obtained air volume at 25 °C and pressure 760 mmHg in amount of 58.113 m3. From equation (4) it 
was obtained particulate concentration in ambient air in amount of 200 μg/m3. Sampling time was 1 hour or 
60 minute. To be compared with value based on Government Regulation of Republic Indonesia number 41, 
1999 about Air Quality Control, the converted particulate concentration to 24 hours scale by using Canter 
Formula of equation (5), the final particulate concentration in ambient air was 11.090 μg/m3 
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From the result of the two particulate concentration measurements above, the first calculated particulate 
concentration produced by flue gas of vehicle that passed sampling location based on quantity and fuel type, 
and compared by the measured particulate concentration in ambient air sampling location where it was under 
Ivory Coconut, it can be calculated particulate concentration decrease level as indicated, by table 6. 
Table 6. Comparison of Particulate Concentration in Ambient Air 
















13.00  14.00 137.7 111.1 26.6 19.3 
Information from table 6 shows that under Ivory Coconut, there was decrease of particulate concentration 
in amount of 19.35 %, because Ivory Coconut can absorb particulate produced by vehicle. Another external 
factor such as wind flew when sampling process makes particulate flow to other places and decrease total 
particulate in emission source that can be caught by High Volumetric Air Sampler. The more wind velocity; 
the lower particulate concentration in emission source because there were higher distributed particles from 
emission source. Compared with Government Regulation of Republic Indonesia number 41, 1999 about Air 
Quality Control standard of 230 μg/m3, air quality in parking area Faculty of Agriculture, Bogor Agricultural 
University can be classified as clean air. 
4. Conclusion 
Based on the assessment above, the conclusion are as follows: 
1. Ivory Coconut (Cocos nucifera L) can reduce particulate concentration in amount of 19.35 %. 
2. The more wind velocity, the higher distributed particulate from emission source. 
3. The more vehicle quantity, the higher particulate concentration in air ambient. 
4. The Ivory Coconut make ambient environment cooler because it decrease environmental temperature. 
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